Novel polystyrene/antibody nanoparticle-coated capillary for immunoaffinity in-tube solid-phase microextraction.
Antibody-coated polystyrene (PS) nanoparticles (denoted as PS/IgG) were prepared and chemically immobilized for the first time onto a capillary inner wall for immunoaffinity in-tube solid-phase microextraction (SPME) of β2-microglobin (β2MG) and cystatin C (Cys-C). Scanning electron microscopy images of the prepared capillary showed that the nanoparticles were evenly coated onto the capillary inner surface, resulting in the undulating surface of the capillary inner wall. The extraction capacity of the nanoparticle-coated capillary was nearly five times higher than that of a monolayer antibody-immobilized capillary. The in-tube SPME recovery of β2MG (or Cys-C) by the nanoparticle-functionalized capillary was more than 97.8%, whereas that by the monolayer antibody-immobilized tube was 30.5%. In addition, the method quantitation limit obtained by using the nanoparticle-coated capillary was ten times lower than that by the monolayer capillary. Therefore, the capillary coated by PS/IgG nanoparticles is more suitable for immunoaffinity in-tube SPME compared with the commonly used monolayer antibody-immobilized capillary.